
PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-2231 26 

(43)Date of publication of application : 11.08.2000 



(51)Int.CI. 




H01H 4/62 
C08K 5/00 
C08L 71/02 
C08L 83/05 
H01H 4/02 
H01H 4/04 
H01H 10/40 




(21 application number : 


11-024704 


(71)AppIicant : 


MITSUBISHI PAPER MILLS LTD 


(22)Date of filing : 


02.02.1999 


(72)Inventor :' 


TAKAOKA KAZUCHIYO 








IKEGAMI KOSHIRO 








HYODO KENJI 



(54) ELECTRODE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode that prevents 
charge/ discharge capacity from decreasing and is adequate to a lithium 
secondary battery by including a cross- linking structure provided by 
reacting polysiloxane, polyalkyleneoxide, and a specific multifunctional 
compound. 

SOLUTION: Polysiloxane represented by a compound in formula I 
(where, R1 is a univalent hydrocarbon group containing no aliphatic 
unsaturation. ml is an integer up to 0-500). polyalkyleneoxide 
represented by a compound in formula II (where R21 is a univalent 
hydrocarbon group containing terminal double bond, (a) is an integer of 
2-4, n21 is an integer not smaller than 1), and a specific multifunctional 
compound represented by a compound in formula III (where R31 is H or 
an alkyi group, R32 is a bivalent organic group or direct bond, 13 is an 
integer not smaller than 2, Z31 is a substituted group that contains 
carbon or nitrogen and has the same valent as that of 13) are used. A 
cross- linking structure is provided by polymerizing them in a 
hydroxylation reaction from a state of monomer or oligomer. 
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R 1 2 



i 



o - s 



[0 0 6 2] HCT. R 12 ttS^(C3fi5iLTflI)K^gS 

Jfl«. »Tf <DR 12 C0 3 0^±«*^^T*D« 5 0f@ 

•5. m 12 tt0^6 5 0 0©itS^t. m 12 ©$?i; 

(1 - 2 - 1 ) 



itSm (1-3) T^^WiJyn+tX 



[0 0 6 1] 
Mb3 9] 

R l 2 



O - S i — R i z 



(1 - 2 ) 



mi 7 



R . 



iItt2*^10 0iST*oT, 5[Kfi : *L<tt5^ 
f.3 0SSm. (1-2) OAfr^JtLT 

fit. <b€rti ( i - 2 - i ) 

[0 0 6 3] 
Mb 4 0] 



C H 



H - S i O - 



[0 0 6 4] 



C H 



C H 

I 

S i 
I 

C H 



R . , 
I 

O - S i 

I 

R 1 3 



J m i a 



[0 0 6 5] R { z\*JkmM^r&tz\$m^Zl3l\L 
*6 8<Z)SE»**T. <t^« (1-3) <^>^#:0iJ<hLT 



O - 



C H 
I 

S i 

I 

H 

lit 4 1] 



O - 



H 



H 



(1 - 3 ) 



tt, ffr&» (1-3 
tO 0 6 6] 
Ut4 2] 



1) *^5 0 
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(1 - 3 - 1 ) 



4- 



C H 
I 

S i 
I 

H 



C H , 
I 

O - S i - 



C H 



[0 0 6 7] 



Ut4 3] 



R ,4 



R , 4 

I 

S i -O 



R .« 



S i - O 
I 

R .4 



S i — R 1 4 
I 

R ,4 
R 14 

I 

S i — R 1 4 
I 

R , 4 



(1 - 4 ) 



[0 0 6 8] £dT, R.^d^K^Sfct^WdStofc 

1 xmsm^ma »— is©iwfc**a& *s l , 

5 OIHTTI)^. ra 14 ttli^5 0*T©Ig[T?fet) 
T. ffSL<«2*63 0at. MlC»Slx<tt4*.6 

2 0igT$5. {b&*3 (1-4) ©JWMUfcLTW:, 

(1-4-1) ««*<5. 
[0 0 6 9] 
Mb4 4] 
(1 - 4 - 1 ) 



C H 



H 



C H 



- O 



- O 



I 

H 



C H 3 
I 

S i — H 
I 

C H 3 

C H , 
I 

S i - H 
I 

C H 



[0 0 7 0] #3BW©fc3-^©aHM«fitf:«, C(0± 

oU3-d&l±<ds i -Ha$ft5#'j >-n*-y->©s 

i-H*lK*fU (2-1) <D7)V*=.)V&1fi 

0. 1^60. 9 9gg©jt*-c\ ffc-g-^ (2-2) © 
7;i/^r-;u*^o. 1*^0. 9g&©Jt5pT?. Hlcft; 
-&^J (3-1) <D7)lf—)im&0 . 0 1*^0. 8g 

(2-1) ^ik&W) (2-2) *HOi-5*Jt*TS* 
StTiffifSi, tt^TflS^fc (3-1) tSJ&S-t*- 



[0071] z<D£5\zvTftm2tiftmmmmmz. 

[0 0 7 2] U^^AWUBiES. £©— m<D 

mmm&fczQteZo a, l i coo 2 . 

L i N i 0 2 » Xfcf*;H>L i Mn 2 0 4 , 7^1/7 77. 
ttV 2 0 5 . U-Mn0 2 iL i 2 Mn0 3 ©I^ > Xtf 
^ftfiiOL i 4/3M115/3O4, 2, 5-v^;P 
A^h-3, 4 -fTy/'Z-M £©Wf& vTJl^ W 

mm. &m®M. &mmm, ^tttmms 9-209 

[0 0 7 3] Jtffitt. ^i'Jf^A, U^tfA • 
-^A-&^, Li • Pb • Cd • I n6£ft££jR-e. 
fiffiffitlRitT'J^^A • HgMt^ U^A - if 



«fc QU&o 

[0074] mmmmmK^-rz. mmnt^x 

it. L i C 1 0 4 , LiBF 4 , LiPF 6 , L i A s 
F 6 . LiCF 3 S0 3 , Li (CF 3 S0 2 ) 2 N, Li 
(CF 3 S0 2 ) 3 C L i BPh 4 (CuTPhlJ7iZ 

[0075] v?o&i&&mm2-t£2>tztb<Dmm 
bmm-zz&o mmxzzmmtvxfc. 7 F Dtfi^>^ 

FD77/, 1, 2 -*J* h*i/X.#>. 1, 2-Ih 

[0 0 7 6] stc. ^h^x^u>^uzj-;u>?^^;u 



'J7*X7 7-t?>^ £<ZH" U V- 

[0 0 7 7] %fiM*ifittt*. Kfcifi^«:J:5KlH«ft»C«t 

[0 0 7 8] 

[SIMM] £TF, HJfi«k:«tOHfc*l6M*»«JcltiM 

*Rw©£B**i*.fcv»iRD. kibes 
[0079] mmmi 

y^f-vyj^vv 33. 6S»gp 

( 1 - 1 - 1 ) 6.7 SftgP 

(2-i-D 8. Anm& 

it&Vo ( 3 - 1 - 1 ) i.3 mmffi 

x^i/>*-*^-r h 5 mmm 

[0080] j&\zmm&'>mma.. mmisit&> y-oi 

CCTl 2tt|RHHiKtU Mm^-Uy htLfz. 
[0 0 8 1] *©#*m*8'&U IE«*»fc. 

l i c o o 2 6 0 mm& 

7tj-v>y^v>? 23. emmffi 

itfr®> ( 1 - 1 - 2 ) 6.7 fiftgC 

it&® (2-1-1) 8. 4fiftg|5 

-fb-a-^J (3-1-1) i. 3asgc 
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x^u->*-#*-r h 5 mm%e> 

[0082] m\zmm^>mm^ ®ai,fc«. y-ov 
A^tcu tm^xyMt^it, nmzfrzm^xi i 

OtTl 2I5M2III&U ES^Uy h£Ljfc. » 
ftJtLTX^U- HtyXfJ^-^ h 
£<Z>^»g£i&£ffi<^ L i C 1 0 4 £ lmol/U7 

vfrnnrnzw^L, z.(D&<o^&miz£z>3mm® 

mvmt&MlZLfzo 3tfktffi<D9,m&Ba&0. ImA 
/cm 2 X\ 1ffl\a\<D3Etm®M\Z 1 0 5mAh/gt$ 
0 . 10 0 9 0 %T?&o£. 

[0 0 8 3] HiS^J2 

#>J7-t^U> 4 8 Mg£ 

y-fe^u->^^-yi7 33. 4S«sb 

(1-2-1) 4. 3fiM& 

{fc£& ( 2 - 1 - 1 ) 5.0 2ft& 

<fc£t> (2-2-1) 7. 2fi»gB 

Yt-a-^J ( 3 - 1 - 6 ) 2.1 

X^U>#-#*-f h 5 MSB 

[0 0 8 4] -g.\z®m*'pmm^ mmhtzm. y^ov 
&mzL, im*tL.Ty;wb3ii\ P3fl^cfl"*>ife<^T i i 

[0 0 8 5] U 
LiMn 2 0 4 5 8 MSgC 

7-t^l/>^7>>^ 2 3. 4fifigG 

<t-&« ( i - 2 - 1 ) 4.3 aagg 

{\&m ( 2 - 1 - 2 ) 5.0 fi«gB 

( 2 - 2 - 1 ) 7.2 mm& 

( 3 - 1 - 2 ) 2.1 S»g|5 

x^u>*— #*-r h 5 mmw> 

[0086] 3E\zfm&>pmmz-. mrnvtzm, y-oi 
&mzL, homi>X7*)Wtzi£. nmzti%tk^x 1 1 

0<CT1 2«F|WJHJ»U jES^Uy KtLfc. ® 

t<DmmM&m%m<<\ l i c 1 o 4 £ 1 mo 1 /u v 

hJKZmg.XIge, LW.mm£: L 

*©&fl:S«!j£L-ifc. 3tettWO«aE*fl!ttO. 1mA 
/cm 2 T, l50lHl©^fl:^*« 1 1 5mAh/gT* 

io o \B\m<D3EWLm®mmm(z> 9 1 %T*ofc. 

[0 0 8 7] HJS0iJ3 



i«iSgstt?c^ii^ 5 0 aaas 

7ttV>y'?vy 3 3. 6fiag^ 

<fc£f5 (1 - 1 -3) 6. 7mfigp 

(2-1-1) 8. ASA% 

it&®> ( 3 - 1 - 3 ) 1.3 MffigC 



• 



[0 0 8 8] HK»ig£'>fiiOA. SlttUfeft, >VJ1/ 
[0 0 8 9] #©ft«»£iI<&U IE«£»/i:. 



L i CoO z 

( 1 - 1 - 1 ) 
ftfttt (2-1-1) 
ft&m (3-1-4) 



5 8 mmm 

2 3. 4&BSB 

4. 3a»gg 

5. oasas 

7. 2S»gB 

5 a»s$ 



[0090] HKM*S£'>»ra*.» jgiiufca, 

AttKL. »P^bTy;HbS-ar. RJfc»ciT*>i£^T 1 1 
$J<i:LTX^ hiyXfM-^^-f h 

tansmm^mzm^. l i c i o 4 £imo i/u? 

S©£fb$«l£Lfc. 5fc&fc«$©fl«««0. 1mA 
/cm 2 T. 1 0 OmAh/gtib 

0 . 10 0 |aI«o^sfiWt#«tt«!]|Hl«D 9 2 %T&ofc. 
[0 0 9 1] £ttft4 

u aasf^MLfc. 

ffi&iM£^*S&tt 5 8 a»gp 

/'•fe^U^^y* 2 3. 4&s& 

fb^W (1-1-1) 4. 3«SgB 

<b^» ( 2 - 1 - 1 ) 5.0 mmffl 

it&m ( 2 - 2 - 1 ) 7.2 a*g& 

it^m (3-1-10) 2.1 a*g& 

[0092] jgfctti££*J>«ip;i. *g«Lfci£. 

[0 0 9 3] *OS«»4iE^L, IE**»fc. 

L 1 U/6 C r 1/12 B 1/12°4 6 0 
7±^[y>^^yi7 2 3. 6a»SB 

fls^tt ( i - 1 - 1 ) 6.7 a»?sB 

<b&#> (2- 1 - n 8. 4mmffi 

<t&<®) (3-1-12) i.3 mmffi 

[0 0 9 4] &lZfm*'J>mUx., jB»Lfc». 7^)V 

a^icl. nojRUTy;Mbs-&. nmzfr%m->Ti 1 

^JtLTX^U hfcS*X^;k&— #*-f h 

t0^il^i^ffll\ L i C 1 0 4 £ lmol/iJ7 

jfelcftMHLfcAS&tflEft** 
«©»fc«»SLfc. *tt«^©*dlEffi«ttO. 1mA 
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/cm 2 T, ffl@©jfc;Sfcm^»ai 8 0mAh/gT& 
9 . 10 0 @»©^aMI«pat4WllI© 9 0XT*ot. 
[0 0 9 5] 
&©#*f£M&ig^L, A«*fe«Lfc. 

tt&Att??&iitt 5 o aaais 

7ttU>-75>v? 3 3. 6MgB 

( i - 1 - 1 ) 6.7 mm& 

<t&® (2-1-1) 8. 4S»gl5 

itS® (3-1-9) 1. 3fi»gC 

x^u>;&— h 5 mmffi 

[0096] mztem&ommz.. mrnvrc^ y^ov 

Attic u JaSRLTy;wbS-&. HJgfcfrfcift^T 1 1 

[0 0 9 7] fc<D&$tm&mmV7 J )l>&mzEML 
ft. 

Li U/6 Cr lAl B l/l2°4 6 0a«B 

[0 0 9 8] *K:n»KlT'6ft«r»Tl lOtTl 2&M 

SrfflW L i C 1 0 4 £ 1 mo 1 /U -7 MNDflgg-CZS 

§«Lfc-fe/-?l/-^£ 



^LisstLfc. z\<vm, 
nuu-v, MzttmLfcAffiRztjEM&WL<ommm&ft 

vfto ^.wcmmommmmito . imA/cm 2 T, w 

IO*R«SIttl 0 5mAh/gT*U. 10 0@i 
O*tt«S«ttt0lHl© 8 8 XTfcofc. 

[0 0 9 9] Jtfe^J 1 
#C©#*M*&iH*U ^^AttJCJEiLfc 
K^Stt^^iB 6 0a»g|5 

-TttVyJ^vf 35fi»gG 
#UrS77Mnxf U> 5aM$ 

[0 10 0] CMRfmft^Tl 10tT'12Nf 
ffiiPf&U A®^I/-7 KtLfco 

[0 10 1] ^©&*m*JEWb£E3ILT7-r;PA«fc 
Lfc. 

l i coo 2 6 oasg& 

#'Jrh77MPXf l/> 5 3*35 

[0 10 2] HKFWKlfT^tfe^T 1 1 OtTl 2B$Fb1 
iJP&L, iE@^U--7 btLfc* #HZ. iSltLTXfl/ 
ht^X^UTJ-^^-f hi©a»S-&?g 
Srffll^ L i C 1 0 4 £ lmo 1 /U -7 h;KE>5g*T2g 

Lfe. 5fefe«B#©tt«t^«0. lmA/cm 2 T, «3 
BOMtSIBl 0 5mAh/gT*l5, 10 0@i 
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[0103] mQ&is¥f&<Dmftfzv^A2frmmz'ftz>z 



(51) Int.Cl. 7 mmt^ FI f--?>K(##) 

HOIM 4/04 H01M 4/04 A 

10/40 10/40 Z 

F^-A(##) 4J002 CH052 CP041 DAI 17 DD047 

EC077 EH076 EU186 EX006 

EZ007 FD157 GQOO 
5H003 AA04 AA06 BA01 BB11 BDOO 
5H014 AA02 BB01 EE01 HHOO 
5H029 AJ05 A J 1 1 AK03 AK15 AL01 

AL03 AL06 ALII AMOO AM02 

AM03 AM07 AM16 BJ03 CJ02 

DJ08 EJ12 HJ02 



